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1H-QUINAZOLINE-2 , 4 -DIONES FOR USE IN THE TREATMENT
OF NEURONAL CEROID LIPOFUSCINOSIS

Field of the invention

The present invention relates fo therapautic agents for use in the treatment of neuronal

cerowd lipofuscinoses.

Background of the invention

The neuronal ceroid-ipofuscineses (NCLs) are a group of inherited, neurodegenerative,
lysosomal-storage disorders characterized by progressive mental and motor deterioration,
seizures, and early death. Visual foss is a feature of most forms. Although neuronal ceroid
ipofuscinosis was described about 100 years ago, yet currently there is no widely accepted
treatment that can cure, slow down, or halt the symptoms of NCL.

Neuronal ceroid-lipofuscinoses include: infantile neuwronal cercid-ipofuscinosis  (INCL,
Santavuori-Haltia), lste-infantiie  (LINCL, Jansky-Bielschowsky), Finnish late infantile
{fLINCL}, Portuguese late Infantile (pLINCL), Turkish late Infantile ({LINCL), juvenile (JNCL,
Batlen disease, Spisimeyer-Vogt), adult {(ANCL, Kuf's dissase), and Northern epilepsy (NE,
progressive epilepsy with mental retardation).

Children with INCL are normal at birth; symptoms usually present acutely between ages six
and 24 months. initial signs include; delayed development, myocionic jerks and/or seizurss,
deceleration of head growth. and specific electroencephalographic (EEG) changes. Affected
infants develop retinal blindness and selzures by age two years, followed by progressive
mental deterioration.

The first symptoms of LINCL typically appear between ages two and four years, usually
starting with epilepsy, followed by regression of developmental milestones, dementia, ataxia,
and extrapyramidal and pyramidal signs. Visual impairment typically appsars at age four to
six years and rapidly progresses o blindness. Life expectancy ranges from age six years to
older than 40 years.

The onset of INCL iz usually between ages four and ten years. Rapidly progressing visual
Joss resulting in total blindness within two to four years is often the first clinical sign. Epilepsy

with generalized tonic-clonic seizures, complex-partial seizures, or myocionic seizures
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typically appears between ages five and 18 years. Life expeclancy ranges from the late
teans to the 30s.

[nitial signs and symptoms of ANCL usually appear around age 30 years, with death
occurring about ten years later. Affected individuals have either progressive myoclonic
epilepsy or behavior abnormalities, and all have dementia, sfaxia, and late-ocecurring
pyramidal and extrapyramidat signs.

Northern epilepsy is characterized by fonic-clonic or complex-partial seizures, mental
retardation, and motor dysfunction. Onset occurs between ages two and ten years.

it would be thus advantageous to provide new therapeutic agents for the treatment of

neuronal ceroid lipofuscinoses

Surmmary of the invention

i has been found that 1H-quinazoline-2 4-diones of formula (1)

wharein
Ry is C-Coalkyl substifuted by one, two or three substituents selected from hydroxy, Ci-

Csatkoxy or Cs-Caoycloalkoxy; or
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R
N R AN
< 0 >
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Ry is C-Cealkyl, hydroxy or Cy-Csalkoxy-Ci-Caalkyl;
R is hydrogen or C~Cealkyl:

nistorz;

Ry is Ci-Caalkyl or C-Cifluoroalkyl;

and their pharmaceutically acceptable salis and prodrugs thereof,
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may be used in the treatment, prevention or delay of progression of neuronal cerold
lipcfuscinoses,

Accordingly, a first aspect of the invention concerns the use of a TH-quinazoling-2 4-dione of
formuda (1) or thelr pharmacsudically acceptable salls or prodrugs thereof for the treatment
{whether therapeutic or prophylactic), prevention or delay of progression of neuronal ceroid

lipofuscinoses.

A further aspect of the invention relates to @ method for the treatmentd, prevention or delay of
progression of neuronal ceroid lipofuscinosis in a subject in nead of such reatment, which
comprises administering to said subject a therapeutically effective amount of a 1H-
quinazoling-2 4-dione of formula (1) or ther pharmaceutically acceptable salts or prodrugs

thereof.

A further aspect of the invention relates o a pharmaceutical composition comprising a 1H-
quinazoline~-2 4-dione of formula {{) or their pharmaceutically acceptable salts or prodrugs
thereof for the treatment, prevention or delay of preogression of neuronal ceroid

lipofuscinoses.

A further aspect of the invention relates to the use of a3 1H-quinazoline-2 4-dione of formula
{1} or their pharmaceutically acceptable salts or prodrugs thereof for the manufacture of a
medicament for the treatment, prevention or delay of progression of neuronal ceroid

fipofuscinosas.
A further aspect of the invention relates to a 1H-guinazoiine-2, 4-dione of formula {1} or their

pharmaceutically acceptable salts or prodrugs thereof for the treatment, prevention or delay

of progression of neurconal cercid lipofuscinoses.

Detailed description of the invention

The mvention relates to a compound, TH-quinazoline-2 4-diones of formula (1),
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O
Ry, WUNQ?‘S, CH,
! s ¥
P ,-;-;?J»\ ,v}:;\\\_ o
R 2/ ~ . ﬁ - Yy

i

wherein
Ry 1s Ci-Cealkyl substituted by one, two or three substituents selected from hydroxy, G-

Caalkoxy or Ce-Ceeycloatkoxy; Co-Cecycloalky! substituted by one, hwo or three substituents
selected from hydroxy, C.~Cealkoxy or Cs-Cscycloalkoxy: of
R»g is

\_. / or ‘\ v
e d \w\ i}

R is Cy-Cealkyl, hydroxy or C;-Cealkoxy-C-Cealkyl;

Ry is hydrogen or C-Cealkyl

nis tord;

R; is Cy-Caalkyl or C~Cifluoroalkyl;

their pharmaceutically accepiable salts, and their prodrugs thereof;

for use the treatment, prevention or delay of progression of neuronal ceroid lipofuscinosis.

The compound of formuda (1) 15 a competitive AMPA antagonist. | is well understood that
allosteric (hon-competitive}) antagonisis provide an insurmountable blockade of AMPA
receptors, potentially preventing any AMPA receptor-mediated neurctransmission at the
synapse. In contrast, a high concentration of glutamate at the synapss can st activate the
post-synaptic membrane in the presence of a competitive AMPA antagonist (albeit with a
lower efficacy). Competitive AMPA antagonists may therefore exhibit an improved safety
profile, as they will not fully block neurotransmission, but instead reduce the exaggerated
ghutamate signaling observed in some neurological disease.

Compounds of the formula {1} not only block AMPA-induced glutamale release from
activated astrocytes but after oral dosing also suppress the symptoms associated with

neuronal ceroid lipofuscinosis.
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The compound of the invention of formula (I} in addition to the advantage of being a
competitive AMPA amtagonist receptor inhibitor, presents also the advantage of being a
selective competitive AMPA antagonist. Furthermore the compound of the invention of
formuda (1) is capable of penetrating the blood brain barrier and may be formulated in an oral

dosage forn.

In the present specification, the following definitions shall apply if no specific other definition

is given:

Bonds with the asterisk {*) denote point of binding {o the rest of the molecule,

“Cy-Csalkyl " represents a straight-chain or branched-chain alkyl group; for example, methyl,
ethyl, n- or iso-propyl, n-, iso-, ssc- of tert-butyl, n-pentyl, n-hexyl, with pariicular preference

given to methyl ethyl. n-propyl and iso-propyl.

“Cs-Cerycloalkyl” represents cyclopentyl or cyclohexyl; preferably cyclopentyl.

Each alkylcycloalkyl-part of "alkoxy”, “cycloalkoxy”, “altkoxyalkyl” and “fiuorcalkyl” shall have
the same meaning as described in the above-mentionad definitions of “alkyl"/"cycloalkyl”.

"Co-Cifluoroalkyl” preferably represents triflucromethyl, diffuoromethy! or flucromethyl.

Compounds for use in the present invention are either obtained in the free form, as a

pharmaceutically acceptable salt thereof, or as prodrug derivatives thereof.

It will be understood that any discussion of methods or references to the active ingredients
includes said aclive ingredient in free form, in form of a pharmaceutically acceptable salt or
in form of a prodrug derivalive thereof. If the aclive ingredients have, for example, at least
one basic center, they can form acid addition salts. If the active ingredients have, for
example, at least one acidic center (for example COOH) they can form salts with bases. The
aclive ingredient or a pharmaceutically acceptable sall thereof may also be used in the form

of a hydrate or may include other solvents used for crystallization.
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A "pharmaceutically acceptable sall” is intended to mean a salt of a free baseffres acid of a
compound represented by formula () that is not toxic, biclogically intolerable, or otherwise
biclogically undesirable. Preferred pharmaceutically acceptable salts are those that are
pharmacologically effective and sutable for contact with the tissues of patients without
undue toxicity, iritation, or allergic response. Such salls are known in the field {(e.g. S.M.
Berge, et al. "Pharmaceutical Salls”, J. Pharm. Sd., 1877, 66:1-18; and “Handhook of
Pharmaceutical Salts, Properties, Selection. and Use”, Stahl, RH., Wermuth, C.G., Eds;
Witey-VCH and VHCA: Zurich, 2002).

In one embodiment of the invention, the 1H-quinazoline-2 4-diones of formula () is used in

free form.

In this aspect there is provided the use of a TH-quinazoline-2 4-dione of formula (I} for the
treatment (whether therapeutic or prophylactic), prevention or delay of progression of

neuronal ceroid lipofuscinoses.

in this aspect there s also provided a method for the treatment, prevention or delay of
progression of neuronal ceroid lipofuscinosis in a subject in need of such treatment, which
comprises administering fo said subject a therapeutically effective amount of a 1H-
quinazaline-2 4-dione of formula (1)

in this aspect there is also provided a pharmaceubical composition comprising a TH-
guinazoline-2. 4-dione of formuta (1) for the treatment, prevention or delay of progression of

neuronal ceroid lipofuscinoses.

In this aspect there is also provided the use of a TH-quinazoline-2 4-dione of formula (1) for
the manufacture of a medicament for the treatment, prevention or delay of progression of

neuranal ceroid lipofuscinoses.

In this aspect there is also provided a 1H-guinazoline-2 4-dione of formula (1) for the

treatment, prevention or delay of progression of neuronal cerold lipofuscinoses.
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The 1H-gumnazoline-2 4-diones of formula {1} and their manufacture are known from WO
2006/108581 or can be prepared analogously to said reference. WO 2006/108591 is

incorporated herein by reference.

On account of asymmetrical garbon atom(s) that may be present in the 1H-quinazoline-2 4-
diones of formula {I) and their pharmaceutically acceptable sails, the compounds may exist
i optically active form orin form of mixtures of optical isomers, e.¢. in form of racemic
mixtures or diastersomernic mixtures. All optical isomers and their mixtures, including racemic

mixtures, are part of the present nvention.

The term “prodrug” as used herein relates o a compound, which converts it vivo into a
compound used in the present invention. A pro-drug is an active or inactive compound that
is modified chemically through in vivo physiclogical action, such as hydrolysis, metabolism
and the like, info a compound of this invention following administration of the prodrug fo a
subject. The suifability and technigues involved in making and using pro-drugs are well
known by those skilled in the art. The term "prodrug” as used herein, represents in
particutar compounds which are transformed in vive fo the parent compound, for example,
by hydrolysis in biood, for example as described in T. Higuchi and V. Stella, Pro-drugs as
Novel Deiivery Systems, Vol 14 of the A.C.S. Symposium Series, Edward B. Roche, ed,,
Bioreversible Carriers in Drug Design, American Pharmaceutical Association and Pergamon
Press, 1987, H Bundgaard, ed, Design of Prodrugs, Elsevier, 1985, and Judkins, et al
Synthetic Communications, 26{23), 4351-4387 {1988), and "The Organic Chemistry of Drug
Design and Drug Action”, 2™ Edition, R B Silverman [particularly Chapter 8, pages 497 {0

557}, Elsevier Academic Prass, 2004,

Prodrugs therefore include drugs having a functional group which has been transformed into
a raversible derivative thereof. Typically, such prodrugs are transformed {o the active drug

ny hydrolysis. As examples may be mentioned the following:

Funciional Group Reversible derivalive
Carboxylic acid Esters. including e.g. alky! esters
Alcohaol Esters, including ».g. sulfates and phosphates as well

as carboxylic acid eslers
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8
Amine Amides, carbamates, imines, enamines,
Carbonyl (aldehyde, iminges, oximes, acetaissketals, enof esters,
ketone) axazofidines and thiazoxolidines

Prodrugs also include compounds convertible to the active drug by an oxidative or reductive

reaction. As examples may be mentioned:

Oxidative activation
N-, O- and $- dealkylation
Qxidative deamination
N-oxidation
S-oxidation

Epoxidation

Reductive activation
Azo reduction
Sulfoxide reduction
Disulfide reduction
Bioreductive alkylation
Nitro reduction.

Each of the above described reactions andfor reaction steps can be used individually or in

combination in a method to prepare a AMPA-inhibitor or a prodrug thereof,

rurthermore, the compounds of the present invention, including their salts, can also be
obtained in the form of their hydrates, or include other solvents used for their crystaliization.
The compounds of the present invention may inherently or by design form solvates with
pharmaceutically acceptable solvents fincluding water), therefore, # is intended that the
mvention embrace both solvated and unsolvated forms. The term "solvate” refers to a
molecutar complex of a compound of the present invention (including pharmaceutically
acceptable salls thereof) with one or more soivent molecules. Such solvent molecules are

those commonly used in the pharmaceutical art, which are known to be innocuous to the
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recipient, e.g., water, ethanol, and the like. The {erm "hydrate” refers to the complex where
the solvent molecule s water. In one embadiment of the mvention, the 1H-guinazoline-2 4-
dione of formula (1} is a compound, wherein Ry is C-Cealkyl substituted by one, two or three
substituents selected from hydroxy, Gi-Csalkoxy or Cs-Csoycloalkoxy; and Ry is €4-Cialkyl or
GCy-Csfluoroalkyl.

in one embodiment of the invention, the 1H-quinazoline-2 4-dione of formuda (), its

pharmaceudically acceptable salts and prodrugs thereof, is a compound, wherein R, is

Ry is Ci-Caalkyl, hydroxy or C-Cealkoxy-CCealtkyl; and R; is C-Cialkyl or C-Calluoroalkyl.

In one embodiment of the invention, the 1H-guinazoline-2 4-dione of formula (), its

pharmaceutically acceptable salts and prodrugs thereof, isa compound, wherein R is

Ry

J\’m\g

4

Rq 15 hydrogen or C,-Ceatkyl nis 1 or 2; and R, is C-Catkyl or Ci-Csfluoroatkyi.

in one embodiment of the invention, the 1H-guinazoline-2 4-dione of formula (1) is a
compound selected from the group consisting of

A~1: N-{B-(1-Hydroxy-ethyl)-2 4-dioxo-7 triflucromethyl-1 4-dibydro-2H-guinazolin-3-yi}-
methanesulfonamide;

A-2: NAB-(1T-Methoxy-ethyi)-2 4-dioxo-7-trifluoromethyl-1, 4-dihydro-2H-quinazolin-3-yl}-
methanesulfonamide;

A3 N-[6-{1-Hydroxy-propyl}-2,4-dioxo-7-trifluoromethyl- 1, 4-dihydro-2H-quinazolin-3-yl}

methanesufonamide;
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A-4: N-[6-{ 1-Isopropoxy-ethyl}-2 4-dioxo-7-trifluosromethyl-1 4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

A-S. N-[6-{ 1-Ethoxy-ethy)-2 4-dioxo-7-trifluoromethyl-1 4-dihydro-2H-guinazolin-3-yi}-
methanesuifonamide,

A-B: N-[2 4-Dioxo-8-{ t-propoxy-propyh)-7 -riflucromethyl-1,4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

A-7: N-B-(1-isopropoxy-propyl)-2 4-dioxo-T-trifluoromethyl-1.4-dihydro-ZH-guinazolin-3-yl}-
methanesulfonamide;

A-B: NAT7-Difluoromethyl-8-{ t-athoxy-ethyl}-2 d-dioxe-1,4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

A-G: N-[2 4-Dioxo-8-{1-propoxy-athyl)-7-triffucromethyl-1 4-dihydro-Z2H-quinazolin-3-yi}-
methanesulfonamide;

A-100 N-[B-{1-Butoxy-ethyl)-2 4-dioxo-7-frifluoromethyi-1,4-dihydro-2H-quinazolin-3-yl}-
methanesulfonamide;

A1 N-[B-{1-tsobutoxy-ethyli-2 4-dioxo-7-rifiucromethyl d-dihydre-2H-guinazolin-3-yi}-
mathanesulfonamide;

A-120 NHB-{ T-methoxy-butyh-2 4-dioxe-7-triffioromethyi-1,4-dibvdro-2H-guinazolin-3-yi}-
methanestdfonamide;

A-130 N-B-(1-Ethoxy-propyl)-2 4-dioxe-7 -trifluoromethyl-1,4-dibydro-2H-guinazolin-3-yi}-
meathanesulfonamide;

A-140 N-[B-{ 1-Cyclopentyloxy-ethyl}-2 4-dioxo-7-trifluoromethyl-1 4-dihydro-2H-quinazolin-3-
yil-methanesulfonamide,;

A-15: N-[8-(1-Hydroxy-butyh)-2 4-dioxe-7-triffluoromethyl-1 4-dihydro-2H-quinazolin-3-yil-
methanesulfonamide;

A-16: N-[B-{1-Methoxy-2-methyl-propyly-2 4-dioxo-7-triflucromethyl-1,4-dihydro-2H-
guinazolin-3-yll-methanesulfonamide;

A-17: N-B-(3-Hydroxy-propyli-2 4-dioxo-7-triflucromethyl- 1, 4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

A-18: N-{6-(1-Hydroxy-3-methoxy-propyi}-2 4-dioxo-7-trifluoromethyl-1 4-dihydro-2H-
guinazolin-3-yil-methanesulionamide;

A~19 N-[6-(1-Hydroxy-2-methyl-propyh-2 4-dioxo-7-triflucromethyl- 1, 4-dihydro-2H-
qguinazolin-3-yil-methanesulfonamide;

B-1. N-{2 4-Dioxo-6-{tetrahydro-pyran-2-yl}-7-friffuoromethyl-1.4-dihydro-2H-quinazolin-3-yl}-

methanesulfonamide;
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B-2: N-[2,4-Dioxo-8-{tetrahydro-furan-2-yh)-7 -friflucromethyh-1,4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

8-3  N-[2.4-Dioxo-G-(tetrahydro-furan-3-yl}-7-tnflucromethyl-1 4-dihydro-2H-gquinazolin-3-yl}-
methanesulfonamide;

C-1: N-{7-Isopropyl-6-[2-{2-methoxy-ethyl)-2H-pyrazol-3-yi}-2 4-dioxo-1, 4-dihydro-2H-
quinazolin-3-yl}-methanesulfonamide;

C-2: N-{6~{2-1sopropyl-2H-pyrazal-3-yi)-2 4-dioxo-7-influoromethyl-1 4-dihydro-2H-
quinazolin-3-yil-methanesulfonamide;

C-3: N-[7-Fluoromethyl-6-(2-isopropyl-2H-pyrazol-3-yi)-2 4-dioxo-1,4-dihydro-2H-quinazolin-
3-yl}lmethanesulfonamide;

C-4: N-{6-{2-(2-Methoxy-ethyl}-2H-pyrazol-3-yi}-2 4-dioxo-7-trifluoromethyl-1.4-dihydro-2H-
quinazolin-3-yl}-methanesulfonamide;

C-5: N-{B-(2-Hydroxy-2H-pyrazol-3-yl}-2 4-dioxo-7 -friflucromethyl-1 4-dihydre-2H-quinazolin-
3-yil-methanesulfonamide;

C-8: NI7-Ethyl-6-(2-isopropyl-2H-pyrazal-3-yi}-2 4-dioxo-1.4-dihydro-2H-quinazoln-3-yi}-
methanesuifonamide;

C-7: N-{7-Isopropyl-6-(2-methyl-2M-pyrazoi-3-yl}-2 4-dioxo-1,4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

C-8: N-{7-Isapropyl-8-(2-isopropyl-2H-pyrazol-3-y11-2 4-dioxo-1.4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

C-8: N-[7-Difluoromethyl-8-(2-methyl-2H-pyrazol-3-yi)-2 4-dioxo- 1 4-dihydro-2H-quinazolin-3-
yil-meathanesulfonamide;

C-100 N7 -Difluoromethyl-6-{2-isopropyh-2H-pyrazol-3-yt)-2 4-dioxe-1,4-dihydro-2H-
guinazolin-3-yil-methanssulfonamide;

C-11 N7 -Ethyl-8-(2-methyl-2H-pyrazol-3-yi}-2 4-dioxe-1 4-dihydro-2H-guinazolin-3-yl}-
methanesulfonamide;

C-120 N-[7-Ethyl-8-(2-ethyl-2H-pyrazol-3-yi}-2 4-dioxo-1,4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

C-13: N-{7-Fluoromethyb6-(2-methyl-2H-pyrazob-3-yi-2 4-dioxo- 1 4-dihydro-2H-quinazolin-3-
yll-methanesulfonamide;

C-14: N-7-(1-fluoro-ethyl}-8-(2-methyl-2H-pyrazol-3-y1)-2 4-dioxo-1 4-dihydro-2H-quinazolin-
3-yl}-methanesulfonamide;

C-18 N-[7-(1, 1-difluoro-ethyl-6-{2-methyl-2H-pyrazol-3-y1)-2 4-dioxo-1 4-dihydro-2H-

quinazolin-3-ylj-methanesulfonamide;
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C-18: N7-(1, 1-difluoro-ethyl)-8-{2-isopropyl-2H-pyrazol-3-yi}-2 4-dioxo-1,4-dihydro-2H-
guinazolin-3-yij-methanesulfonamide,;

C-17: N7~ 1-fluoro-athyl)-8-{2-isppropyl-2H-pyrazob-3-yl}-2 4-dioxo-1,4-dihydro-2H-
quinazolin-3-yil-methanesulfonamide; and

C-18: N-[6-(2-Methyl-2H-pyrazol-3-y[)-2 4-dioxo-7-{rifluoromethyl- 1 4-dihydre-2H-quinazolin-

3-yi}-methanesulfonamide.

in one embodiment of the invention, the 1H-quinazoline-2 4-dipne of formula () & a
compound selected from the group consisting of compound A-1, A-2, A-3, A-4 A-3, A6, A-
7, A8, AG, A-10, A1, A-12, A-13, A-14, A-15, A8, A7, A-18 and A-18.

in one embodiment of the invention, the 1H-quinazoline-2 4-dione of formula () is a
compound selected from the group consisting of compound B-1, B-2 and B-3.

in ong embodiment of the invention, the 1H-guinazoline-2 4-dione of formula (I} is a
compound selected from the group consisting of compound C-1, C-2, C-3, C4, C-5, C-8, C-
7, C-8, C-8. C-10, C-11, C-12, C-13, C-14, 15, C-18, C-17 and C-18.

Advaniageous compounds of the invention, L.e., the tH-quinazoline-2 4-diones of formula (),
should be well absorbied from the gastrointesiinal fract, penstrate the blood brain barrier, be
sutficiently metabolically stable and posseass favorable pharmacokinetic properties.

Preferred compounds, having superior bipavailibility are 1H-quinazoline-2 4-dione of formula
(1) selected from the group consisting of compounds: A~1, A-2, A-3, A4, A-5, A-B, A-7, A-13,
A-14, A-15, A-18, B-Z, B-3, C-1, C-2, C-3, &-4, C-5, C-6, C-7, C-8, C-9, C-10, C-11, G-12, C-
15, C-16, C~17 and C-18.

More preferred compounds, having superior bioavailibility are 1H-quinazoline-2 4-dione of
formula (I} selected from the group consisting of compounds: A-1, A-2, A-3, A4, A-B, A7, A-
15, 8-2, B-3, C-1, G-2, C-3, C-§, C-7, C-B, C-8, C-10, C-11, C-12, C-15, C-17 and C-18.

Further more preferred compounds, having superior bioavallibility are 1H-gquinazoline-2,4-
dione of formula (1) selected from the group consisting of compounds: A-2, A-3, A4, A-5 B-
2, G-2,G-3,C-7. C-8, C-10, C-11, C-15 and C-18,
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Most preferred compounds, having superior bicavailibility are 1H-guinazoline-2 4-dione of
formuta (1) selected from the group consisting of compounds: A-2, A-§, B-2, C-7. C-@ and C-
1.

Preferred prodrugs of the invention should be well absorbed from the gastrointestinal fract,
be transformed into the parent compound (or active principle, being the compound that in-
vivo acts as AMPA receptor antagonist), the parent compound should be sufficiently

metabolically stable and possess favorable pharmacokinetic properties.

Further preferred prodrugs of the invention lead to an oral bivavailability of the parent
compournd which is comparable o the bicavailability when administered as a drug.

Further preferred prodrugs of the invention exhibit increased oral bioavailability compared o
the parent compound when administered as a drug. Oral bioavailability may manifest itself in
different ways: (i) a biological effect may be achieved afler oral administration when the
parent compound is less effective upon oral administration, (i} an earlier onset of action
upon oral administration, {iit} a lower dose needed o achisve the same effect, (iv) a higher

effect achieved by the same dose or (v} a prolonged action at the same dose.

Further preferred prodrugs of the invention are transformed into parent compounds which in-

vivo bind potently to AMPA receptors whilst showing little affinity for other receptors.

Some prodrugs of the invention are transformed info parent compounds which also show
antagonistic activity at kainate receptors. As migraing is a condition where an overactivity of
kainate receptors is implicated, said prodrugs are suitable {o freat migraine. Besides such

dual activity, showing litle affinity for other receptors is a preferred feature.

Further prodrugs of the invention - when the active principle is targeted against receptors in
the central nervous system — are transformed inte parent compounds that cross the biood

brain barrier freely.

Further prodrugs of the invention - when the aclive principle is targeted salectively against
receptors in the peripheral nervous system — are transformed into parent compounds that do

not cross the blaod brain barrier.
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Prodrugs, parent compounds and released pro-moleties should be nondoxic and

demonsirate few side-effacts,

Furthermore, the ideal prodrug of the invention will be able to exist in a physical form that is

stable, non-hygroscopic and easily formidated.

The higher oral bioavailability of the compounds for use in the invention may give rise {o the
following beneficial effects relating to less bicavailable compounds: {i} an enhanced
biolegical effect may be achieved after oral administration; {il} an earlier onset of action may
be observed following oral administration; (i} 3 fower dose may be needed to achisve the
same effect; (v) a higher effect may be achieved by the same dose or (v) a prolonged action

may be observed at the same dose.

Preferably the compound for use in the invention when tested inwvivo potently binds to AMPA

receptors whitst showing little affinity for other receplors.

in the present specification, the following definitions shatl apply if no specific other definition
is givern:

The term “neuronal ceroid lipofuscinasis™ (NCL} is used for a group of autosomal recessively
inherted lysosomat storage disorders characterized by progressive neurcdegeneration (JO
Coeper, Current Opinion in Neurology, 18, 121-128, 2003). NCL 15 typified by its progressive
nature, presenting with visual disturbances leading io blindness, progressing cerebral
dysfunctions, such as cognitive and molor dysfunctions, an increased severity of unireatable
seizures and ultimately prematurs death. The vast majority of cases manifest duing
childhood with an infantile, late infantile or juvenile onset, although rare adult forms and
variant forms are also recognized. NCL is considered the most common pediatric
newrodegenerative disease, with a global incidence of 1-8 in 100000 births (N Zhong, Mol
Genet Metab, 71, 195-208, 2000}, As yet, no specific treatment is known that can slow the

progress of even half the disease

So far, eight genetically distinct forms of NCL have been identified: Infantile NCL {INCL,
Santavuori-Haltia disease, linked to mutations in the CLN1 gene), Late infantile NCL {LINCL,

Jansky-Biglschowsky disease, linkad to mutations in the CLN2 gene), juveniie NCL {JNCL,
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Batten dissase, linked to mutations in the CLN3 gene), Adult NCL (ANCL, Kufs disease,
Parry's diseass, linked to mutations in the CLN4 gene), Finnish Late infantile NCL (fLINCL,
finked to mutations in the CLN5 gene}, Portuguese Late Infantile NCL (pLINCL, finked fo
mutations iy the CLNS gene), Turkish Late infantile NCL ({LINCL, linked to mutations in the
CLN7 gene) and Progressive Epilepsy with Mental Retardation {(EPMR. "nothern epilepsy’,

inked to mutations in the CLNS gene).

The most prevalent form of NCL is the juvenile form, aiso called Ballen disease,

In one embodiment, the neurgnal ceroid lipofuscinosis is Batten diseasse.

In one embodiment, the neuronal ceroid lipofuscinosis is Infantile NCL.

In one embodiment, the neuronal cerold lipofuscinoss is Late infantile NCL.

in one embodiment, the heurcnal ceroid lipofuscinosis is Adult NCL.

in one embodiment, the neuronal ceroid lipofuscinosis is Finnish Late Infantile NCL,

in one embodiment, the neuronal ceroid lipofuscinosis is Portuguese Late Infaniile NCL.
in one embodiment, the neuronal ceroid lipofuscinosis is Turkish Late infantile NCL.

in one embodiment, the neuronal ceroid lipofuscinosis is Progressive Epilepsy with Mental

Retardafion,

The term “subject” as used herein refers {o a human or non-human being, preferably a

human, especially to a patient being diagnosed with nsuronal ceroid lipofuscinosis.

The term “treatment” as used herein is infended {0 mean administration or application of the
medicament containing 1H-quinazoline-2 4-diones of formula (i) to a patient affected by
neuronal ceroid lipofuscinosis and related conditions. The term “treatment” as used herein
refers to any type of treatment that imparts a benefit to a subject affacted with a disease,
e.d. a patient diagnosed with a disease, including improvement in the condition of the
subject {e.g. in one or more sympltoms), delay in the progression of the disease etc.
Treatment typically comprise a reduction in the symptoms associated with neuronal ceroid
lipofuscinoses, including for example, although neot limited to, a reduction in visual
disturbances in an early stage of the disease, a reduction in neurccognitive and/er motor

function decline or a reduction in number and severity of seizures.
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The term “therapeutically effective amount” as used herein typically refers to a drug amount
which, when administered to a subject, is sufficient to provide a therapeutic benefit, e.g. is
sufficient for treating, preveniing or delaying the progression of neuronal ceroid
lipofuscinoses {e.g. the amount provides an amelioration of symploms, eg. # leads fo a

reduction in number and severity of seizures).

The term “prevention” is intended o mean administration or application of the medicament
containing 1H-quinazoline-2 4-diones of formuila (1) to a patient i order o prevent the onset
of neuronal ceroid lipofuscinoses and relatsd conditions, e.g. administration or application of
the medicament shortly to a patient pradicted {o be at risk of developing neuronal ceroid

lipofuscinosas.

The term “delay of progression” is intended to mean adminisiration or application of the
medicament containing tH-quinazoline-2 4-diones of formuia {1} to a patient in order to

postpone the progression of neurcnal ceroid lipofuscinoses and related conditions.

For the above-mentioned indications {the conditions and disorders) the appropriate dosage
will vary depending upon, for exampie, the compound employed, the host, the mode of
adrmnistration and the nature and severity of the condition being treated. However, in
generatl, satisfactory results in animals are indicated fo be cbiained at a daily dosage of from
about 0.01 to about 100 mg/ky body weight, preferably from about 1 to about 30 ma/kg body
weight, &.g. 10 mg/kg. In larger mammals, for example humans, an indicated daily dosage is
in the range from about 0.1 to about 1000 mg, preferably from about 1 to about 400 mg,
most preferably from about 10 to about 100 mg of a 1H-quinazoline-2 4-dione of formula {1}

conveniently administered, for example, in divided doses up to four times a day.

For use accerding fo the invention, the 1H-gquinazoline-2 4-diones of formula (I} may be
administered as single active agent or in combination with other active agents, in any usual
mannet, e.g. orally, for example in the form of tablets, capsules or drinking solutions;
rectally, for example in the form of suppositories; intravenous, for example in the form of

imjection sclutions or suspensions; or transdarmally, for example in the form of a patch.

in one embodiment, the manner of administration is oral adminisiration, for example in the

form of a tablet, capsule or drinking solution.
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in ohe embodiment, the manner of administration is rectal administration, for exampile in the
form of a suppository.
In one embodiment, the manner of administration is transdermal administration, for example

in the form of a patch.

Morsovar, the present invention provides a pharmaceutical composition comprising a 1H-
quinazoline-2 4-diones of formula (1) in association with at least one pharmaceutical carrier
or diluent for the treatment, prevention or delay of progression of neuronal ceroid
lipofuscinosis. Such compositions may be manufactured in conventional manner. Uni
dosage forms may contain, for example, from about 2.5 to about 250 mg, preferably from
about Z.5 to about 200 mg, more preferably from about 2.5 to about 100 mg, still more
preferably from aboul 2.5 to about 50 mg and still more preferably from abowt 2.5 to about

25 myg. of one or more of the 1H-guinazoline-2,4-diones of formula {1).

The pharmaceutical compositions according te the invention are compositions for enteral
administration, such as aral or rectal administration; or parenteral adminisiration, such as
intramuscular, intravenous, nasal or transdermal administration, to warm-blooded animals
(human bheings and animals) that comprise an effective dose of the pharmacological active
ingredient alone or together with a significant amount of a pharmaceutically acceptable
carrier. The dose of the active ingredient depends on the species of warm-blooded animal,
body weight, age and individual condition, individual pharmacokinetic data, the disease to be

freated and the muode of administration.

The pharmaceutical compositions comprise from approximately 1% to approximately 85%,
preferably from approximately 20% o approximately 90%, active ingredient. Pharmaceutical
compositions according o the invention may be, for example, in unit dose form, such as in

the form of ampoules, vials, suppositories, dragées, tablets or capsules.

The pharmaceutical compositions of the present invention are prepared in a manner known
per se, for example by mesans of conventional dissolving, fyophilizing, mixing, granulating or
confectioning processes. Such processas are exemplified in WO 2005/079802, WO
2003/047581, WO 2004/0003168, WO 2005/044285, WO 2005/044266, WO 2005/044267,
WO 2008/114282 and WO 2007/07 1358,
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Compositions for transdermal are described in Remington's Pharmaceutical Sciences 185
Edition Mack, Sucker, Fuchs and Spieser. Pharmazeutische Technologie, 1% Edition,

Springer.
Efficacy of the compounds of the invention in the treatment of newronal ceraid lipofuscinoses
and related conditions may be demonstrated by any suitable in vitro or in vive teshing

nrocedure. Forexample, the efficacy may be demonstrated using the following procedures,

Cral bipavailability of the compounds of the invention

Oral bicavailability of the compounds of the invention may be demonstrated using any
generally known fest in which the compound is administered orally and a biological effect
observed.

Cral bicavailability of the compounds of the invention in the treatment of neuronal ceroid
lipofuscinoses may be further quantified by the Madmal Electroshock test which
demonsirates that the compounds are orally bioavallable. penetrate the blood brain barrier

and bind to the target receptor.

The oral bicavatability was tested using the audiogenic mouse test (Audiogenic seizures,
R.L. Collins; Chapter 14, pages: 347-372. In; Experimental Models of Epilepsy; By Pupura,
Penry, Tower, Woodbury, Walter, Raven Press, New York, 1872, Standard Book Number 0-
911218-26-X} andfor the MES test. Where the MES test was used {as described below), the
result is given in Tabde 1.

in-vivo activity of parent compounds and prodrugs in the murine Maximal Electro
Shock Test

Compounds of the invention were tested in OF1 mice using the maximal slectroshock test
{MES Test) described in detail by Schmutz ef al., Naunyn-Schmiedeberg's Arch Pharmacol
1000, 342, 81-86. Briefly, generalized tonic-clonic convulsions of the hind extremities were
induced by passing electrical current through temporal electrodes (50 Hz, 18 mA, 0.2s). Mice

treated by vehicle showed mean selzure durations of 12-14s. 30 mgfkg carbamazepine was
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used as a positive control, mice were classified as protected by a compound if the duration
of the seizure lasted only 3 second or less. Five mice were used for each freatment condition
and the percentage of protected mice was used as readout {i.e. a compound could give 0%,
20%. 40%, 60%, 80% or 100% protection). Compounds of the invention were given at a
dose of 50 mg/ka, p.o., 1 hour prior to induction of convulsions {i.e. “pre-treatment time -
Th'y.

ED50 values (ED: effective dose) were calculated using GraphPad Prism, v4.02.

15 s after shock administration, mouse blood was collected for determination of compounds’

bicod exposure.

The resulls are shown below in Table 1.

TABLE 1
I vive MES-Test | IUPAT name
Compournd Structure arally {1h, po}
antive EDSOImgfkgl
i K36+ §-Hydroxy-ethyi-2 didioxe-T-

A1 Yes B4 riftugromethyl{ deditydrm-2H-gquinazoling-yl-

methanesutfonamide
i
i N-{5- 1 -Methaxy-ethyl2 4-diton-7-

A2 Yes | .4 trifiuoreméthyi-1 d-dibydro-2Hquinazolin-3-yij-

methanesulfonamins
NBE1 Hydeoxy-propy -2 4-gioxo-7-

A3 Yes | 198 trifiuoromethyid d-dihydro-2Hquinazelin-3-ylj-

rmgthanesulfonamids
N-{E-{ - lsoprmpory-elhy)-2 d-dioxe-7-

A~d Yes 156 rificoromethyi-1, d-dihydea-2H-quinazolin: 3yl

misthanesulfpnamide
NS Ethory-ethnyli-Z d-dioned-

A5 Yes 88 triffusrometiiyit d-dibydes-2H-quinazofia- 3yl

mmethanesulfonamide
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N-{ 4-DinoeGe{prapony-gropyl)-7-
triffuoromethyiy T a-giydro-2H-guinazolin- 3-yi-

mathangsuifonamids

AT

£
B
i

N-{8-{ {-isopropoxy-piopy -2, 4-digxo-7-
trilluormeihyl- L 4-dihydro-ZH-guinazalin 3yl

methanesufenanmids

A8

it

g

N7 -Diftuoromethybo- L-ethoxys-ethytia? 4-
dindo-1.4-gdihydre-2H-guinazelin-3-yii-

methanssylfonsrids

nt

fatl

N-12.4-Dioys-8-{ V-propoxy-ethiyly-7-
friffuoromethyi-1 d-difivdro-2Hquinazelin 3yij-

raethanesuiionamide

A-1D

Nt

W-6-11 -Botoxy-athyli-2 d-dioxo-7 -

riflugrometityl- 1 d-dibpdro-2H-puinazolin 3o}

methanesuiforaride

i

=
=

A

N-E-{ 1 -tsobutnxy-athy 2 4«tioxo-7-
iriflunromethyid Sodibydeo 2R g odin-Zwi]-

methanasulfonamide

34

A3

Yes

i

N-[6-{ 1-Ethoxy-propyh-2 dahioxg-T-
irflusrometiveh Jeditvydro-2H-nuinazolin: 3y}

methanesulfonamide

4

" The term "nt” through out the table means "not fested
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W81 -Cyolopantyloxy-ethyli-Z 4-dioko-7-
A-14 yes it trifluoromisthyta dditivdra- 2H-quinazolin: 3y

methanesulfonamide

N5 1 byddioy-bulyl-2 d-dioxe-7~

#
it
4]
<
153
oy
G
[

teifivornmethyi1 d-gthydro-2H~pinazolin-S-yi

methanessifonsmide

NS-(-Methoryp-2arethylaropyi-2 4-dioxo-7-
nt rif fifhuorymethyh € d-dinydro-2-gquinazolin-duwyli

methanesulfonsmide

N-{E-{3-Hydrompropyle2 dedioxo-7-

A7 fit nt trifuoremetiyi-t d-dihypdeo-2H-quinazolin-3-yi]-

2

megihanasulionamids

M6 t-ydroops Benathoxy-propyli2 d-dioxg-7-
A8 Yeas nt friflugromethyh 3 d-dibvdro-TH-quinazadin-3-yi-

methanesulfonamide

KB -Hydrony-2-mathyl-propyle-2 4-dioxe-7-

A9 i ot trifiucromethyi-l, 4-dihydro-BHquinazolin-3.ylk

; methanssuifopamide

w

N2, 4-Dhioko-S-tetraliydro-pyran-S-yl-7

B-1 at EE trifluoromethyl-1 S-dikydro-2H-guinazedin-3uil

rethanssulionamds

. NP 4-Dioxg-S-(etrahydiofuras-2.yH.7.
B2 Yes 4 N tetaorovietyit A-dinydro-2H-guinazelin 3ot

miathanesylonanide

MN-[2.4-Diowa-B-{tetraghydroduran-3-yi- 7+

8-3 Yes 20%@28" trifiucromathyld Suditiyire 2
Hogiinazelin-3-yl-methanssulfonamide
N-f7-fgopropyl-8-{2-{2-methoxy-ethyl}-2H-
G- yes FHE2G py;‘ami»‘&-yﬁ}z,4~dic\m—1 A-gitiydro-2i-

guinazolin-3-yikmethsnesuiforamide

1R1 and {8 indicate the two snantiomers.

., 3 l

¥ The term "20%@25" means 20% protection at 50 mafkg.
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N-{G-{Z-sopropyl-ZH-pyrazed-3-91n2 dedinme-¥ -

R Yes 177 trifiuoromethyl- 1 4-dihyae-2M-quinazotin: 3y

methanesulfonamids

NefF-Fluoromethyl-5-(2-lsapropyl-2H-pyrazok-3-

-
.
M
s
vy
3
&

yi2 dwhioko-1, 4-dibydep-SH-quinazotin-3-yi}-

methanesuifonamids

K-{8-[2-(2-Mathoxy-ethiyl-2H-pyragob-3-yi}-E 4~
o Yes | nt dioxe- T Arifludramathyl- 1 A-difivdre-2H-

guinazolin-3-yi-methanssulionanuds

N-fi-{Z-Hydrogy-2Hgyrazad 3.9i-2 dodinx-¢-

Yes fit rifuoromethy L 4-dihydro-2H-quinazolin-2-yl}-

[
;
it

methanssulfonamide

BT -EthyE-{ Z-sopropyl-2H-pyraznl-3-y11-Z 4~

yes

digxn-1, F~dilydeo-2Hguinazotin: 3-yi)-

mathanestifonamide

W 7-sopropyl-6-(2-methyl-2H-pyrazoi-3-yik-

X

Yes GRS Fddinxo-1 A-ditvydro-2H-quinazelin-2-yii-

]
~J

methanesufonamids

W-{7 - Isopropy i 8-(2-isopropyh-FH pyrazol Seyli
ves | 40%@50 2ok Fa-gihydro-2H-guinazoin-3-yi-

mathanesulionamids

M-[7-Dithiaromethyb-8-(Z-mathyl- 2H-pyrazob-3-

C-g ¥ag 7.5 yhi-2 4-dioxe-1, 4-dihydro-2H-guinazoline 3yl

methanasulfonamide
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W 7Difuoromisthiyl B 2-sopropy-2H-pyazol

Soyit-Z dedioxe- bbgibvame2Hmunaz olinBeylk

methanesulfonamide

G

methanssulfonamide

et
o

MY -End-a-(2-athyl-dH-pyrazai-3-y 2 4-
digyn- 1. 4-gihydeo-EH-quinazolin-3-yi-

mathanesulfonamids

o}
2

M- 7-FlanromethybSSamethyl ZHpyrazai-3-
yi2 4-diono- 1, 4-divydro-2H-quinazolin3-yil-

msthanesuifonamide

Ct4

MU umna-sthyl-E-02 - mettnd- 2H-pyrazol-3-

2 dedioane 1, dedibydro-2H-quinazolin 5-y i

methanasuifonamide

NAT-OL Gdiloofo-athy -8-{2-mathyl-2H-

pyrazald-yi-2 4-diaxe- 1 ddibydro-ZH-

auinazolin-3-yil-methapesulfonamide

C-18

rit

N7 1, 1 diffuoroothyd): 6.2 lsopopy!

5

Ltz ed-3-yitsd d-ciono- 1 4-difvydeged

guinazolin-3wii-methanssufonamide

1

M-{T-( 1 flunre-ethy G- 2-sopropyb SH-pyrazal-
BB Adioxo- 1, d-dihydro-2H-quinazolinS-yid

methanesufanamide

N-[8-2-Methylh-2H-pyrazab-3-wi-2 4 dioxo-F-
triftuoromethyh-1. d-difiydro-2H-guinazolin-3-yil-

metharesulfonamide




10

15

25

WO 2011/009951 PCT/EP2010/060733

24
T
o NS Tamiethyl TH-1,2 Shriazol-Sails 2. 4-divnn-
S oy v e i p o
Lowiparative No QU EBG P-irifluororaathyl] degibydro-2Hquinaiolin-3-

yilmethanesulinonamide

This data shows that the compounds for use in the invention exhibit beneficial oral

binavailability refating to the comparative example (not in accordance with the invention}.

1. Ehagnosis

Methods for diagnosing neuronal ceroid lipofuscinosis are known. Diagnosis of NCL is based
on age of onset. clinico-pathological findings, microscopic analysis of autoflucrescent
lysosomal storage material and mutation analysis of the underlying genes. The vast majority
of cases manifest during childhood with infantile, {ate infantile or juvenile onset, although
rare adult forms are also recognized. Most patients with NCL have progressive ocular and
cerebral dysfunction, inciuding cognitive and motor dysfunction and uncontrolied seizures,
finally resulting in whesichair or bedridden stages and premature death. Genotyping of the
gight NCL forms (CLN1-CLNS8) provides the dafinitive diagnosis and has thus far identified

over 150 mutalions.
The usefuiness of the 1H-quinazoline-2 4-diones of formula (1) in the treatment of the above-
mentioned disorders can be confirmed in a range of standard tests including those indicated

below.

2. Assessment of anfi-ataxic effect of 1H~quinazoline-2.4-diones of formula ) in_mutant

mice

2.1 Method

Mice with a targeted disruption of the CLNG gene are consideved a valid mouse mode! for
Batten disease {Mitchison et al, Neurobiology of Disgase, 8, 321-334, 1808}, Homozygous
mice with a targeted mutation of the CLN3 gene {Jackson Laboratory, mouse strain number
004685) display with age an increasing motor performance deficit.

2 2 Assessment
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Motor performance is quantified by the ability to remain in position on a rofating rod {rota-
rod” test). Mice obtaining vehicle controls and acute/repeated dosing of 1H-quinazoline-2.4-
diones of formula (1) are analyzed,

4.3 Protocol

Mice are tested at different ages. One group of mice is treated with an effective dose of 1H-
guinazoline-2 4-dione of formula {1}, the conirol group receives the vehicle only. The 1H-
guinazoline-2,4-dione compounds of formula {1} are tested for motor coordination on the

rotating rod acutely and afler repeated dosing.

3. Chnical Testing: Improvement Tnals

Characteristics/Symptoms of neuronal ceroid lipofuscinosis are described above and include
visual disturbances, neurocoegnitive and motor funclion decline and an increased severity of
seizures. The improvement of such deficits can be measured in clinical trials. Chinical {esting
of the 1H-quinazoline-2 4-diones of formuia {1} may be conducted, for example, in one of the
following study designs. The skilled physician may look at a number of aspecis of patient
behaviours and abilities. He will realise that such studies are considered as guidstines and
the cerfain aspecis of the studies may be modifled and redefined depending on the

circumstance and environment, for example.

2.1 Trial A: Normal Patient Population

A patient population, with a normal control s dosed once a day for a week or longer tested.
The test is designed to allow for improvement, i.e. that there is a measurable parameter
increase of the impaired function The patients are tested al the beginning and at the end of

the dosage period and the results are compared and analyzed.

3.2 Trial B: Deficit populagtion

A patient population with a deficit associated with neuronal ceroid lipofuscinosis is dosed
once a day for a week or longer and tested. The {est is designed to allow for improvement,
Le. that there is a measurable parameter increase of the impaired function. The patients are
tested al the beginning and at the end of the dosage period and the results are compared
and analyzed. Exemplary parameters to {est could include fewer or absence of seizures,
improved visual performance or restored memory-dependent or motor functions. Also
measurable could be visualization of the reversal of some of the newronal structural defects

{by imaging).
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3.3 Considerations for designing a rial

When designing a trial, the skilled person will appreciate the need to protect both
against floor and ceiling effects. In other words, the study designing should allow
cognition to the measurably raised or lowered.

Conditions that artificially impair a function, e.g. cognition, are one way to test
enhancement of that function. Such conditions are, for example, sleep depnvation
and pharmacological challenges.

Placebo contrel is required for all trials.

In assessing the data, evaluation of the lkelihood of learning and practice efiects
from repeat assessments must be mads. The lkelihood of such effects
contaminating the data to produce false positives should be taken in to account when
designing the test, e.g. the tests should not be identical {e.g. commit the same list of
words {0 memory) but designed to study the same mechanism. Other

courtermeasures may include single testing at the end of a trial only
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CLAIMS
1. A compound of formula (1)
0
i HOQ |
R ki N e :\‘\\ L N~\"\“\ e CH:5
I ﬁ
§ )
//j“;x\ J/;;}\\ ; /,i\\_\ 0
R 7 - o

{I
wherein
R« iz Cy~Cealkyl substitutad by one, two or three substituents selected from hydroxy, G-
Casalkoxy or Cs-Cscycloatkaxy, Cs-Caoycloalkyl substituted by one, two or three substiiuants
selected from hydroxy, C.-Cgalkoxy or Cs-Citycloalkoxy, or

R:is
R

M R% 4 (’;\\
& N o
‘ { or \ /
| Vohinemeven \__m\»(,»f ‘;
Lon

IBY 02

Ry is Cy-Cealkyl, hydroxy or Cy-Csatkoxy-C-Cealkyl:

R, is hydrogen or C-Cyalkyl:

nis 1or2;

Ry is Ci-Caalkyt or C-Ciflucroatkyl:

and their pharmaceuticaily acceptable salts and prodrugs thereof;

for the treatment, pravention or delay of progression of neurconal ceroid lipofuscinosis.

2. A compound of formula {1} according o claimi, wherein R, is D1

Rais C-Caallyl, hydroxy or C,-Ceatkoxy-Co-Cealkyl;

Reis C-Lsatkyl or Cy-Cofiuoroatkyt,
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and their pharmacsutically acceptable salts and prodrugs thereof,

for the treatment, prevention or delay of progression of neuronal ceroid lipofuscinosis.

3. A compound of fornwila (1) according to claim?1, wherein Ry is D2

R,
AN
o
\i/y
\on

D2

Rq 18 hydrogen or C-Cealkyl;

s Tor2;

Ry is G:-Caalkyl or C-Cifluoroatkyl;

and their pharmaceutically acceptable saits and prodrugs thereof;

for the treatment, prevention or delay of progression of neuronal ceroid lipofuscinosis.

4. A compound of formula (1), their pharmaceutically acceptable salts and prodrugs thersof,
according to claims 1 1o 3, selected from the group consisting of:
N-[8-{1-Hydroxy~ethyl}-2 4-dioxo-7 trifluoromethyl-1 4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

N-[B-{1-Methoxy-ethyl}-2 4-dioxo-7 Arifluoromethyt-1 4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide,;

N-B-{1-Hydroxy-propyti-2 4-dioxo- 7 -trifluoromathyi-1 4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

N-{6-{ t-lsopropoxy-ethyl}-2 4-dioxo-7-riflucromethyl-1,4-dihydro-2H-quinazolin-3-yl}-
methanesulfonamide;

N-{6-{1-Ethoxy-ethyl}-2 4-dioxo-7T-riflusromethyl-1, 4-dihydro-ZH-guinazolin-3-yi}-
methanasulfonamide;

N-{2,4-Dioxo-6-(1-propoxy-propyl-7-irifluoromethyl-1 4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

N-[6-{1-isopropoxy-propyli-2 4-dioxo-7-trifluoromethyl-1 4-dihydro-2H-quinazolin-3-yl-

methanesulfonamide;
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N-{7-Difluoromethyl-8-{ 1-ethoxy-ethyl)-2 4-dioxo- 1 4-dihydro-2H-quinazolin-3-yil-
methanesulfonamide;

N-{2,4-Dioxo-8-{ 1-propoxy-ethyl)-T-trifluoromethyl-1, 4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

N-[B-{ 1-Butoxy-ethyl)-2 4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl}-
methanesulfonamide;

N-{6-( 1-tsobutoxy-ethyl)-2 4-dioxo-7 -frifluoromethyl-1 4-dihydro-2H-quinazotin-3-yl}-
methanesulfonamide;

N-[6-{ 1-methoxy-buty})-2 4-dioxo-7-influcromethyi-1 4-dihydro-2H-quinazolin-3-yi}-
methanasudfonamide;

N-[6-{ 1-Ethoxy-propyl}-2 4-dioxo-T-trifluoromethyi-1 4-dihydro-2H-quinazolin-3-yii-
methanesulfonamide;

N-{6-{1-Cyclopentyloxy-ethyl)-2 4-dioxo-7-triflucromethyl-1,4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

N-{6-(1-Hydroxy-buty}-2,4-dioxo-7 -triflusromethyi-1,4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide,

N-[6-(1-Methoxy-2-methyl-propyl}-2 4-diesto-7-trifluoromethyl-1 4-dihydro-2H-quinazolin-3-yl}-
methanesulfonamide;

N-[6-{3-Hydroxy-propyli-2,4-dioxo-7-trifluoromethyl-1 4-dihydro-2H-guinazolin-3-yi}-
methanesulfonamide;

N-{8-( 1-Hydroxy-3-methoxy-propyl)-2 4-dioxko-7-triflucromethyi-1 4-dihydro-2H-guinazolin-3-
yll-methanesuifonamide;

N-f6-(1-MHydroxy-2-mathyl-propyh-2 4-dioxo-7-triflucromethyi-1.4-dihydro-2H-quinazolin-3-yi]-
methanssulfonamide;

N-[2.4-Dioxo-8-{tetrahydro-pyran-2-yh)-T-iriflucromethyi-1 4-dihydro-2H-quinazolin-3-yi]-
methanesulfonamide;

N-[2,4-Dioxe-8-(tetrahydro-furan-2-yl}-7-trifluoramethyi-1 4-dihydro-2H-quinazolin-3-yi}-
methapesulifonamide;

N-I2 4-Dioxo-8-{tetrahydro~furan-3-y-7triffioromethyi- 1. 4-gihydro-2H-guinazolin-3-yl}-
methanesutfonamide;

N-{7-Isopropyl-6-[2-{2-methoxy-ethyl}»-2H-pyrazol-3-yi}-2, 4-dioxo-1, 4-dihydro-2H-quinazalin-
3-yll-methanesulfonamide;

N-{6-(2-Isopropyt-2H-pyrazol-3-y)-2 4-dioxo-7-trifluoromethyi- 1 4-dihydro-ZH-quinazolin-3-

ylj-methanesulfonamide;
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N-{7-Fluoromethyi-6-(2-isopropyl-2H-pyrazol-3-yl}-2 4-dioxo-1 4-diydro-2H-quinazohn-3-yl}-
methanesulfonamide;
N~{6-{2-(2-Methoxy-ethy-2H-pyrazol-3-yi-2 4-dioxo-7 -trifluoromethyl-1, 4-dihydro-2H-
quinazolin-3-yl}l-methanesulfonamide;

N-[6-{2-Hydroxy-2H-pyrazol-3-y)-2 4-dioxo-7-trifiuoromethyl-1.4-dihydro-2H-guinazolin-3-yi}-
methanasulfonamide;

N-{7-Ethyl-6-(2-isopropyl-2H-pyrazol-3-yi)-2 4-dioxa-1,4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

N-[7-Isopropyi-6-{2-methyl-2H-pyrazol3-yl}-2 4-dioxo-1.4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;
N-[7-lsopropyl-6-(2-isopropyl-2H-pyrazol-3-vi)-2,4-dioxo-1,4-dihydro-2H-guinazolin-3-yi}-
methanesulfonamide;

N-[7-Diffuoromethyl-6-(2-methyl-2H-pyrazol-3-yi}-2, 4-dioxo-1 d-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

N-[7-Difluoromethyl-8-{2-isopropyl-2H-pyrazol-3-yi)-2 4-dioxo- 1, 4-dihydro-2H-guinazolin-3-
yil-methanesulfonamide;

N-{7-Ethyt-6-(2-methyt-2H-pyrazol-3-yl}-2 4-dioxoe-1 4-dihydro-2H-quinazolin-3-yil-
methanesulfonamide;

N-{7-Ethyl-6-(2-ethyl-2H-pyrazob-3-yi)-2 4-dioxo- 1 4-dihydro-2H-quinazolin-3-yi}-
methanssulfonamide;

N-~{7-Fluoromethyl-6-(Z-methyl-2H-pyrazol-3-yi-2 4-dioxo-1,4-dihydro-2H-gquinazolin-3-yi}-
methanesulfonamide;

N-{7-{1-fluore-ethyl)-8-(2-methyl-2H-pyrazol-3-vi)-2 4-dioxe~1, 4-dihydro-2H-quinazelin-3-yi}-
methanesulfonamide;

N-{7-{1, t-diffuoro-ethyl)-6-(Z-methyl-2H-pyrazol-3-y)-2 4-dioxoe-1,4-dihydro-2H-quinazolin-3-
yi-methanesulfonamids;

N-{7-(1 1-diffuoro-ethyl)-6-(2-isopropyl-2H-pyrazol-3-y})-2 4-dioxo-1,4-dihydro-2H-quinazolin-
S-yilmathanesulfonamide,

N-{7-(1-fluoro-ethyi)-6-{2-sopropyl-2H-pyrazol-3-yb-2 4-dioxo-1 4-dihydro-2H-quinazolin-3-
yil-methanesuiforiamide; or

N-{B-(2-Methyl-2H-pyrazol-3-yh-2 4-dioxo-7-iriflucromethyl-1 d-dihydro-2H-quinazolin-3-yl}-
methanesulfonamide.
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8. A compound of formuda {1}, their pharmaceutically acceptable salts and prodrugs thersof,
according to claims 1 to 4 selected from the group consisting of:

N-{&-(1-Hydroxy-ethyl)-2 4-dioxo-T-triflucromethyi-1 4-dihydro-2H-guinazolin-3-yl}-
methanesulfonamide;

N-{6~{1-Methoxy-ethyl}-2 4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl}-
methanesulfonamide;

N-[6-{1-Hydroxy-propyly-2.4-dioxo-7-{riffluoromethyl- 1 4-dihydro-2H-quinazolin-3-yi}-
methanasulfonamide;

N-[6-{ 1-Isopropoxy-ethyl)-2 4-dioxo-7-lriflusromethyl-1 4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

N-{B-{ 1-Ethoxy-ethyl}-2 4-dioxe-7-triflucromethyl-1 4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

N-[2 4-Dioxo-6-(1-propoxy-propyh)-7-triflucromethyt-1 4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;
N-[8-(1-isopropoxy-propyl}-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-guinazolin-3-yi}-
methanesulfonamide,

N-{8-(1-Cyclopentyloxy-ethy)-2 d-dioxo-7-trifluoromethyi-1 4-dihydro-2H-guinazolin-3-yi}-
methanesutfonamide

N-{6-(1-Hydroxy-butyl}-2 d-dioxo-7-triflucromethyi-1 4-dihydre-2H-quinazolin-3-yi)-
methanesulfonamide:

N-16-(1-Hydroxy-3-methoxy-propyl}-2 4-dioxo-7-triffucromethyl1 d-dihydro-2H-guinazolin-3-
yi-methanesulfonamide;

N-{2,4-Dioxo-6-{tetrahydro-furan-2-yi)-7 triffucromethyl-1, 4-dihydro-2 H-guinazolin-3-yl}-
methanesulfonamide;

N-{Z 4-Dioxo-6-(tetrahydro-furan-3-yi)-7 triffucromethyl-1 4-dihydro-2H-guinazolin-3-yi}-
methanesulfonamide;

N-{7-Isopropyl-8-{2-(2-methoxy-ethyl)-2H-pyrazol-3-yi}-2 4-dioxo-1 4-dihydro-2H-guinazolin-
3-yl}-methanesulfonamide;

N-[6-(2-Isopropyl-2H-pyrazol-3-yh)-2 4-dioxo-7-trifluoromethyl-1, 4-dihydro-2H-guinazolin-3-
yll-methanesulfonamids;

N-{7-Fluoromethy-6-(2-isopropyh-2H-pyrazoh-3-yi)-2 4-dioxo-1 4-dihydro-2H-guinazolin-3-yi}-
methanesulfonamide;
N-{6-]2-(2-Methoxy-ethyl}-2H-pyrazol-3-yi}-2 4-tioxo- 7 trifluoromethyl-1 d-dihydro-2H-

quinazolin-3-yl}l-methanesuifonamide;
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N-[6-{2-Hydroxy-2H-pyrazol-3-yh-2 4-dioxo-7 -triffucromethyl-1. 4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

N-{7-Ethyl-6-(2-isopropyl-2H-pyrazol-3-yi)-2 4-dioxo-1 4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

N-{7-lsopropyl-8-(2-methyl-2H-pyrazol-3-yi)-2, 4-dioxo-1,4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide,

N-{7-isopropyl-6-(2-isopropyl-2H-pyrazob-3-y1i-2 4-dioxe-1 4-dihydre-2H-quinazolin-3-yi}-
methanesulfonamide;

N-{7-Diffuoromethyl-8-(2-methyl-2H-pyrazol-3-yh-2 4-dioxo-1 4-dihydro-2H-quinazolin-3-yl}-
methanesulfonamide,

N-{7-Dificioromethyl-6-(2-isopropyl-2H-pyrazol-3-yl)-2 4-dioxo-~1, 4-dihydro-2H-quinazolin-3-
yll-methanesulfonamide;

N-[7-Ethyl-8-(2-methyl-2H-pyrazot-3-yl}-2 4-dioxo-1 4-dihydro-2H-quinazolin-3-yl}-
methanesulfonamids;

N-[7-Ethyl-8-{2-ethyl-2H-pyrazol-3-yl)-2 4-dioxo-1 4-dihydro-2H-guinazolin-3-yij-
methanesuifonamide;

N-[7-(1 1 -difluoro-ethyl}-8-(2-methyb-2H-pyrazol-3-yi)-2 4-dioxo-1 4-dihydro-2 H-guinazohn-3-
yil-methanesulfonamide;

N-{7-(1,1-diffunro-ethyl)-B-(2-isopropyl-2H-pyrazol-3-yi)-2 4-dioxe-1,4-dihydro-2H-quinazolin-
3-yilmethanesulfonamide

N-{7-{1-fluoro-ethyl-6-(2-isopropyb-2H-pyrazol-3-y)-2 4-digxo-1,4-dihydre-2H-guinazolin-3-
yil-methanesulfonamide; and

N-[6-(2-Methyl-2H-pyrazol-3-y})-2 4-dioxo-7-triflucromethyl-1 4-dihydro-2H-quinazolin-3-yij-

mathanesulfonamide.

6. A campound of formula (1), their pharmaceutically acceptable salts and prodrugs thereof,
according to claims 1to 5, selected from the group consisting of:
N-[B-(1-Hydroxy-ethyl}-2 4-dioxo-7 -triffucromethyl-1 4-dihydro-2H-guinazolin-3-yi}-
methanasulfonamids;

N-{6-(1-Methoxy-sthyl)-2 4-dioxo-7-irifluoromethyi-1 4-dihydre-2H-quinazolin-3-yi}~
methanesulfonamide;

N-{8-{1-Hydroxy-propyl}-2 4-dioxo-7 triflupromethyi-1 4-dihydro-2H-quinazolin-3-yi}-

methanesulfonamide;
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N-[B-(1-lsopropoxy-sthyl}-2 4-dioxo~7-trifluoromethyl- 1, 4-dihydre-2H-quinazolin-3-yi}-
methanesulfonamids;

N-[6-(1-Ethoxy-athy)-2 4-dioxo-7-rifluoromethyl-1 4-dihydro-2H-gquinazolin-3-yl}-
meathanesulfonamide;

N-[B-{1-isopropoxy-propyl)-2 4-dioxe-7-trifluoromethyi-1,4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

N-{B-(1-Hydroxy-butyl)-2 4-dioxo-7-triffuoromethyl-1 4-dihydro-2H-quinazolin-3-yl}-
methanesulfonamide;

N-{2,4-Dioxo-8-{tetrahydro-furan-2-yl}-7 -frifluoromethyb 1, 4-dihydro-2H-quinazolin-3-yl)-
methanesulfonamide;

N-[2.4-Dioxoe-S-{tetrahydro-furan-3-yl)-T-trifluoromethyl- 1. 4-dihydro-2H-guinazolin-3-yl}-
methanesulfonamide;

N-{7-Isopropy-8-[2-(2-methoxy-ethyh-2H-pyrazob-3-yi}-2 4-dioxe-1 4-dihydro-2H-guinazalin-
d-yil-methangsulfonamide;

N-[6-{2-Isopropyl-2H-pyrazol-3-y1i-2 4-dioxo-7-irifluoromethyl-1 4-dihydro-2H-guinazolin-3-
vil-methanesulfonamide;

N-{7-Fluoromethyl-8-{2-isopropyl-2H-pyrazol-3-y1}-2 4-dioxo-1 4-dihydro-2H-quinazolin-3-yi}-
mathanesulfonamide;

N-{7-Ethyl-6-(2-isopropyl-2H-pyrazol-3-y1)-2 4-dioxo-1.4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide,

N-[7-Isopropyl-6-{2-methyl-2H-pyrazol-3-yip-2 d-dioxa-1,4-dihydro-2H-quinazalin-3-yi)-
methanesuifonamide;

N-[7-Isopropyl-B-{2-isopropyl-2H-pyrazod-3-yi-2 4-dioxo-1,4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide,;

N-[7-Diffuoromethyi-6-(2-methyl-2H-pyrazol-3-y1)-2 4-dioxo-1 4-dihydro-2H~-quinazolin-3-yi]-
methanesulfonamids;

N-[7-Diffuoromethyl-6-(2-sopropyl-2H-pyrazol-3-yl}-2 4-dioxo-1, 4-dihydro-2H-quinazolin-3-
vil-methanssulfonamide;

N-{7-Ethyl-8-{2-methyl-2H-pyrazok-3-yi}-2 4-dioxe-1,4-dihydro-2H-quinazolin-3-yi}-
methanesulfonamide;

N-{7-Ethyl-8-(2-ethyl-2H-pyrazol-3-y)-2 4-dioxe~ 1, 4-dihydro-2H-quinazelin-3-yi}-
methanasulfonamide;

N-{7+(1, 1-difluora-ethyl}-8-(2-methyl-2H-pyrazob-3-yi}-2 4-dioxe-1 4-dihydro-2H-quinazolin-3-

yil-methanesulfonamide;
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N-{7-{ 1-fluoro-ethyl)-6-(2-isopropyt-2H-pyrazol-3-yl)-2 4-dioxo-1 4-dihydro-2H-guinazolin-3-
vil-methanesulfonamide; and
N-{6-{2-Methyl-2H-pyrazol-3-y1}-2,4-dioxo-T-triflucromethyl- 1, 4-dihydro-2H-quinazolin-3-yl}-

methanesuifonamide.

7. A compound of formula (1), their pharmaceutically accepiable salts and prodrugs thereof,
according to claims 1 o 8, selected from the group consisting of:

N-[B-{1-Methoxy-ethyl)-2 4-dioxo-7-trifluoromethyl-1 4-dihydro-2H-guinazolin-3-yl}-
methanesulfonamide;

N-[6-(1-Ethoxy-sthyl)-2 4-dioxo-7 -iriflucromethyi-1 4-dihydro-2H-gquinazolin-3-yi}-
methanesulfonamide;

N-{7-Isopropyi-6-(2-methyl-ZH-pyrazol-3-y1}-2 4-dioxo-1 4-dihydro-2H-quinazolin-3-yi}-
mathanesulfonamide;

N-[2.4-Dioxo-8-{tetrahydro-furan-2-yl}-7-trifluoromethyb- 1 4-dihydro-2H-guinazolin-3-yi}-
methanesulfonamide,;

N-7-Diflucromethyl-6-{2-methyl-2H-pyrazob-3-y1)-2 4-dioxe-1 4-dihydro-2H-guinazolin-3-yt}-
methanesulfonamide;

N-[7-Ethyl-8-{Z-methyl-2H-pyrazol-3-yii-2 4-dioxo-1,4-dihydro-2H-quinazolin-3-yi}-

methanssuifonamide;

8. A compound of formula {1}, their pharmaceutically acceptable salts and prodrugs thereof,
according to claims 1 fo 7, wherein the compound of formula {1} is N-[7-lsoprapyl-6-(2-
methyl-2H-pyrazot-3-yi-2 4-dioxo-1,4-dihydro-2H-quinazolin-3-yil-methanesulfonamide, or a
pharmaceutically acceptable salt thereof.

8. A compound of formuda (1), their pharmaceutically acceptable salts and prodrugs thereof,
according to claims 1 to 7, wherein the compound of formula () is N{8-(1-Methoxy-ethyi}-

2 4-dioxo-7-triffuoromethyl-1,4-dihydro-2H-quinazelin-3-yi}-methanesulfonamide

10. A compound of formula {1}, their pharmaceutically acceptable salts and prodrugs thereof,
according to claims 1 to 7, wherein the compound of formula (1} is N-{8-{1-Ethoxy-ethyh)-2 4~

dioxo-7 -triffucromethyi-1 4-dihydro-2H-quinazolin-3-yll-methanesulfonamide.
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11. A compound of formula (1), their pharmaceutically acceptable salts and prodrugs thereof,
according to claims 1 to 7, wherein the compound of formula (1} is N-7-Ethyh6-(2-methyl-2H-

pyrazol-3-y)-2 4-dioxo-1 4-dihydro-ZH-quinazolin-3-yl}-methanesulfonamide

12. Use of a compound of formuta {1}, thelr pharmaceutically acceptable saits and prodrugs
thereof, as defined in claim 1 in the manufacture of a medicament for the treatment,

prevention or delay of progression of neuronal ceroid lipofuscinosis.

13. A method for the treatment prevention or delay of progression of neuwronal ceroid
fipofuscinosis in a subject in need of such freatment, which comprises administering to said
subject a therapeutically effective amount of a compound of formula (1), their

pharmaceutically acceptable salts and prodrugs thereof, as defined in claim 1.

14. A pharmaceutical composition comprising a compound of formula (1), their
pharmaceutically acceptable salts and prodrugs thereof, as defined in claim 1, for the

treatment, prevention or delay of progression of neuronal ceroid pofuscinosis.

18. A compound of formula (1), their pharmaceutically acceptabile salts and prodrugs thereof,
according to claims 1to 11 for the treatment, prevention or delay of progression of neuronal
ceroid lipofuscinosis selected from:

infantile neurcnal ceroid lipofuscinoses {INCL);

Late infantile neuronal ceroid fipofuscinoses (LINCL),

Juvenile newronal cerowd lipofuscinoses (JNCL);

Adult neuronal ceroid lipofuscinoses (ANCLY;

Finnish Late Infantile neuronal ceroid lipofuscinoseas {LINCL);

Portuguese Late Infantile neuranal ceroid lipofuscinoses (pLINCL);

Turkish Late infantile neuronal ceroid lipofuscinoses; and neuronat ceroid lipofuscinoses
{ILINCLY; and

Progressive Epilepsy with Mental Retardation neuronal ceroid lipofuscinoses (EPMR).
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